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mIa (Cont'd) 

2. spec id  Criteria (Cont'd) 

d. Sanitary (Cont'd) 

(2) Sewerage and Sewege Treatment Systems (Cont'd) 

(b) Treatment Requirements (Permanent Installat  ions1 

(11) Installations serving 1 t o  60 people. Septic 
tanks t o  be used (sized for 24 hours retention). 

Precast concrete or m e t a l  septic tanks are per- 
missible i f  of adequate size and design. 
maximum of three such tanks installed in series 
is acceptable provided the to ta l  volune of the 
three tanks i s  equal t o  or larger than that re- 
quired for a single tank. 

Septic tank effluent must be chlorinated. 

Disposal of septic tank effluent permissible: 

(a1) Into leaching p i t s  or  basins: 

A 

(Recanmended 
i n  porous soi ls) .  
basin t o  be determined from percolation 
studies or frm previous usage data for the 
area involved. 

Size of leaching p i t  or 

( b l )  Into subsurface disposal beds (fields): 
Distribution boxes required, with length 
and size of f ie ld  designed from perco- 
lation tes ts .  This method has limited wage. 

(c') Into disposal well which goes directly t o  
the water table: 
missible only in  limited areas (impervious 
soils) and then only if the effluent is 
f i l tered before being discharged t o  the 
well. 
bed c r i te r ia ) .  

Effluent t o  the f i l t e r  and well s h a l l  be 
strongly chlorinated, fed at a rate t o  
produce chlorine residuals of one ppm or 
m r e  after a 20 minute contact time. 

This disposal method per- 

(Fil ters designed on s1-e w n g  

(2l) Installations serving 50 t o  200 people. Imhoff 
tanks, Clarigesters or similar type units, or 
primary sedimentation vi th  separate slude diges- 
t i o n  f ac i l i t i e s  (heated) shal l  be used. 
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DESIGN (cont'd) 

2. special Criteria (Cont'd) 

d. Sanitary (Cont'd) 

(2) Sewerage and Sewage Treatment Systems (Cont'd) 

(b) Treatment Requirements (Permaasnt I n s t a l l a t i o n s ~  (Cox 

(9) (Cont'd) 
Treatment of effluent from the above units shall 
be similar t o  that required for  treatment of 
effluent from septic tanks. 

Effluent from these units must be chlorinated. 

(31) Installations serving over 200 people. C w e t e  
treatnkent t o  be used. Primary units may be 
Imhoff m, C-igesters or equivalent units, 
or plain settling tanks vlth separate sludge 
dlsgest ion. 

Secondary units may be standard ra te  trickling 
f i l t e r s ,  or high ra te  t r ickl ing filter with 
secondary set t l ing (sedimentation) tmks, or  
intermittent sand f i l t e r s .  It is advisable that 
fi l ter  unit be designed with covers because of 
the severe winter conditions. 

Activated sludge type treatment f a c i l i t i e s  are 
not recamended because of the  large fluctuation 
i n  sewage flows normally encouatered. If Mioff 
Tanks, or Clerigesters, etc., are not used, 
separate sludge digeetion f s c i l i t i e s  vlll be 
required. 
units i s  desirable. 

Heating of separate sludge digestion 

7 
1 (4') Installations serving 50 t o  lo00 people. Lagocar I (oxidation ponds) are pennissible for use in 

areas having i m p e ~ i o u s  type soils.  

from IDO. 

Approval f r 
the i r  use on any s i t e  location must be obtained 91  

I Design of lagoons t o  follow design c r i t e r i a  a s  
stated i n  Appendix J. 

L R  

( c )  The American Standard Plumblng Code AsA-A40-8 l a t e s t  
revision, 
of a l l  plumbing o r  plumbing systems. 

sha l l  be used as guides i n  the instal la t ior  
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apsIoll (cantla) - 
2. 9pe c i a l  Criteria (Ccmt'd) 

a. SaPitsry (Cont'd) 

(2) Sewerage and Sewage Treatment Systems (Cont'd) 

(d) 8tsndard plans for s m r  manholes and covers are 
shown on ID0 Drawing NO. Misc. -301-IDO-7, l i s t ed  
i n  Appendix F. Minimum Sewer depth shall be five 
feet. 
for severs m e r  than 18 inches in diameter and 
600 feet  for sewers 18 Inches or larger In diameter. 
Minimum size of sewer mains shall be eight inches. 
Concrete pipe shall be wed for all sever and d r d n  
lines over 18 inches i n  diameter, except in buildings. 
Bell and spigot v i t r i f ied  clog sewer pipes shal l  be 
wed for sewer l ines 18 inches in d i e t e r  and mnaller 
unless othenrise approved by DO. 

Manhole spacing shall  not exceed 400 feet 

e. Beatlug, Ventilatinp and Mechanical 

(1) Outside design temperatures shall be minus 20%. for 
heating loa& and 919. dry bulb; 55OF. wet  bulb for 
cooling loads. 

AU preheat coils s h a l l  be sized t o  su i t  the outside 
design temperature of -2m. but should be installed 
and protected 80 they %?Ill not freeze up during relatively 
short periods of air tesperatures as low as -45%. Do 
not oversize 88 t h i s  increases their susceptability t o  
freeeiig In  mild weather. 
follows: 

(a) RecircuZation lninimizes freeze-up and should be 

Total .annual degree days is 8500. 

(2) 

Arrange ductwurk and piping as 

provided on all systems where it ViU not spread 
conternination or objectionable fumes. 
should be introduced far enough upstream so it 
Vill be thoroughly mixed with the fresh air by 
the time it reaches the preheat coil. 
not possible mFxing baffles must be provided t o  
prevent air stratif ication. 

(b) Each preheat coi l  shall be provlded with a two- 

Return air 

If t h i s  is 

position s t e m  control valve in parallel  with the 
modulating valve. An outside air thermostat shall  
be installed to hold t h i s  valve open a t  all times 
when the outside & temperature is +359. or laver. 
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/l Ppf='' u - - 
SUGGESTED MINIMUM DESIGN CRIT?LQIA FOP 
SEWAGE LAGOONS OR OXIDATION PONDS 

Results and observations of experimental lagooning of (hrnestic stwage 
i n  several states indicate that the process has application as a prac- 
t icable method of waste treatment. Lagoons have proven effective in  
handling domestic sewage from small communities. Significant amouuts 
of trade wastes admixed with domestic sewage have also been treated 
without d i f f icu l ty  i n  many instances. 

During sMmer months, lagoon perfonaance shows 80 t o  90 percent reduc- 
t ions i n  unstable organic matter (BOD), exceedingly high reductions in 
coliform counts, and supersaturated dissolved oxygen conditions. Aero- 
bic conditions exist  when there is  no ice  cover. Anaerobic conditions 
w e  ccmmon during l a t e  winter and early spring before the ice breaks 
up; ice coverage mlnimlzed odor problems during t h i s  c r i t i c a l  period 
ana treatment has been indicated t o  be as much as 65 percent BOD re- 
duction under such conditions. 

To date, experiences of consulting engineering firms and water p l l u -  
t ion control agencies indicate that certain basic design sad construction 
features muat be incorprated i n  the f a c i l i t i e s  if effective treat=& 
i s  t o  be accomplished. The folloving standards may be considered of a 
tentative nature; constructive criticism relating t o  additlrma, chfinges 
and deletions i s  requested. 

. 

1. GENERAL 

1.1 Original useable land acquisition should be not less  than one 
(1) surface acre per one-hundred (100) population or population 
equivalent, or provlde for a detention period of 200 days with 
a marimurn depth of f ive feet ,  whichever i s  greater. 

Only one lagoon need be provided; however, multiple ce l l s  i n  
parallel  may be u t i l i z e d t o  permit more operational f lex ib i l i ty  
and t o  maintain optimum l iquid levels during both wet and dry 
cycles. 

Overflowing lagoons (minimum detention, 30 days) may be em- 
ployed where local conditions and water uses do not negate 
the i r  developnent; i f  an overflovlng lagoon i s  proposed, the 
original useable land acquisition should be the same aa set  
forth i n  1.1 above, t o  provide space for  future expansion or 
enlargement. These should be considered i n  a different cate- 
gory from other lagoons. 

1.4 The lagoon area should be adequately fenced with a stock- 
t igh t  fence. 

1.5 Appropriate signs should be provided t o  designate the nature 
of the fac i l i ty .  

1.2 

1.3 
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1. G m  ( C a ' d )  

1.6 m o o n  areas should be so shaped that  the marimurn radius of 
influence - that distance from the  discharge end of the ln- 
fluent pipe t o  the bank - I s  obtained, the direction of the 

. prevailing winds not withstanding. 

2. LOCATION 

2.1 Lagoons should be located approximately 1/4 r i l e  or more frcn 
neaxest isolated habitation. 

If practicable, lagoons should be located so that local pre- 
vailing vinds carry possible odors in the direction of non- 
inhabited areas. 

2.3 Locating lagoons in watersheds receiving a significant amoupt 
of runoff water i s  discouraged unless adequate provisiane M 
made for storm water t o  by-pass the lagoon. 

ProxFmity of lagoons t o  wells and undergnwnd sources of water 
supply subject t o  contamination should be c r i t i ca l ly  evalu- 
ated t o  avoid creation of health hazards and other uudesirsble 

sealed by 811 impervious layer. 

2.2 

2.4 

. conditions. Gravel md limestone are t o  be avoided unless 

3. I2.mmmmAIiDDlXFS 

3.r An embankment of compacted impervioue material should be . constructed. 

3.2 Minimum embanhent top vidth should be 10 feet. 

3.3 Maximum embankment slopes should not be steeper than: 

(a) 

(b) 

3.4 Ellpimum embmhK!nt slopes should not be f l a t t e r  than: 

(a) 

(b) 

Inner, 2-112 horizontal t o  1 vertical. 

Outer, 2 horizontal t o  1 vertical. 

Inner, 4 horizontal t o  1 vertical. 

Outer, not applicable, except that significant volumes 
of surface water should not enter lagoon. 

3.5 Wnimupr freeboard should be three feet ,  plus frost heave. 

3.6 Mipimum liquid depth should be three feet. 
.~ 
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3 . .  mmAmWRT AND DMES (Contld) 

3.7 normal liquid depth should be five feet .  Lagoons v i t h  . 
surface areas greater than 10 acres; special consideration v i 2  
be given t o  the use of MyInnrm liquid depth greater than five’ 
feet .  

Provision should be made for  protection of the embankments 
against a l l  types of corrosion. 

3.8 

4.1 The lagoon bottam should be as level as possible a t  all points. 
Shallow or feathering fringe areas result in unsatisfactory 
treatment. 

The bottam should be cleared of all vegetation and debris. 

embankment construction. 

4.2 
Organic material cleared from bottam should not be used in - 

- 4.3 So11 formations should be relatively tight t o  avoid hlgh liquid 
losses through percolation or seepage. High percolation losses 
will result i n  sludge exposures and odor problems. 
necessary t o  sea l  the  bottam vi th  bentonite or soil cement. 

It may be 

5 . 1  Any generally accepted material for  lagoon piping vlll be 
given consideration, but the material selected should be adapted 
t o  local conditions, special consideration being given t o  the 
character of the wastes, possibil i t ies of septicity, exception- 
ally heavy external loadings, abrasion, the necessity of reducingL 
the number of joints, soft foundations and similar problems. 

5.2 The influent line into single celled lagoons should be essentiall: 
center-discharging. Influent l ines  into the prlnmry section of . 
multiple-celled lagoons should be essentially center-discharging. 

5.3 The discharge end of the influent pipe should be located approxi- 
mately one foot above the bottam of the lagoon and should not 
extend t o  such elevation that ice (shifting) vill damage the 
terminal structure during winter operation. 

5.4 The end of the discharge l ine  should rest on a suitable concrete - 
apron, minimum size should be two feet square; larger aprons 
and proper influent piping supports m-e necessary t o  prevent ice 
damage. 

Influent and effluent piping should, insofar as practicable, be 
located t o  minimize short circuiting vithln the lagoon. 

- 

5.5 
- 
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5.6 Manholes or clean-outs axe suggested where pipes pass through 
the embankment. 
liquid from the lagoon t o  clean the pipe may be desirable. 

The use of a tee, or wye, t o  permit pumping 

6. DMINLINES 

6.1 The lagoon drainage pipe valve should be provided w i t h  a lock. 
Cases have been known where unauthorized persona have opened 
drainage valves vi th  serious consequences t o  the owner. 

7.1 Interconnecting piping and overflows should be of cast iron 
pipe or corrugated metal pipe of ample size. Use of frost-  
proof overflow manholes or valve boxes for controlling liquid 
levels i n  the lagoon, is encouraged. Enlarged influent lines 
t o  such manholes or structures should be at least  s ix  t o  
twelve inches off the bottom t o  control eroding velocities 
and avoid pick-up of bottom deposits. 

Overflow lines should discharge onto anchored concrete slabs. 
These l ines should be vented if siphoning i s  developed. 

7.3 A suitable pipe should be provided t o  be employed as a siphon 
i n  emergencies that may occur because of overflow piping 
freeze-up or mechanical stoppages in overflows. 

7.2 

8. INDUSTRIAZWASTE3 

8.1 Lagoons for industrial waste require special planning and 
study of the s i te ,  and these suggested minimum standards do 
not apply. 

hgooning of wastes containing excessive amounts of o i l  or 
other materials and wastes that impart a light color or 
colloidal content t o  the sewage should be revieved by the 
Board of Health before the design phase is campleted. 

8.2 

9. SOILS, PERCOLATION RATES AND GROUND WATER TAB- 

9.1 The so i l  a t  the lagoon location and at the depth of the bottom 
of the lagoon should be analyzed and classed a~ a clay, sandy 
clay, loem, sandy loam, etc. The samples should be taken at 
several locations over the proposed areas. 

9.2 The ra te  of percolation at any point in the lagoon or a t  any 
point i n  the dike should not exceed 114" per day. 
lat ion In excess of t h i s  rate, consideration should be given 
t o  reducing seepage by lining the lagoon and banks vi th  ben- 
tonite or other relatively impervious material. 

With perco- 
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